Introduction
Since first envisioned and practised by Sir Henry Bessemeralmost a century and half ago for his bottom blown steelmaking process, submerged gas injection into melts contained in furnaces, Iadles and transfer vessels, has become common in to-day's metallurgical industries.
In steelmaking, gas injection is applied on a routine basis, at various stages of melt refining, to enhance reaction rates, eliminate thermal and/or composition gradients, to remove particulates and so on. Similarly 34, 46, 56, 59, 76, 79, 112, 126, 127, 130, 131 37, 38, nomena one would observe during gas bubbling through a tuyere30) at a moderate gas flow rate (0.5 Nm3/min ' t) into an aqueous model of a gas stirred ladle system. There, the gas-liquid two phase region has been subdivided into four physically distinct regions, primary 
As shown in several studies,30,33,34) the values of the exponent p and y, in Eqs. (1) and (2) , are functions of the gas/liquid density ratio. Thus, the dimensions of the plume and the gas volume fraction within them are also liquid/gas property dependent. In Fig. 3 As seen from Eqs. (1) and (3) There, over a wide range of operating conditions, two distinct kinds of dependencehave been suggested between 8~a nd mixing times by the three On the basis of their detailed LDVmeasurements, Grevet and coworkers77) pointed out that A comparison between observed and predicted rates of dissolution89) (via Eq. (13)) is shown in Fig. 16 as (dp(u2 + v2)o.5/v) and (dpa/v) 
